PFC activity, using fNIRS, discriminated prenatally alcohol-exposed (PAE) children. Children with PAE had reduced activation in the medial PFC areas. Children with PAE had greater oxygen depletion in all areas of PFC.
a b s t r a c t
Objective: Disruption in the neural activation of the prefrontal cortex (PFC) in modulating arousal was explored in children with heavy prenatal alcohol exposure (PAE), who have known neurobehavioral impairment. Methods: During a task that elicits frustration, functional near-infrared spectroscopy (fNIRS) was used to measure PFC activation, specifically levels of oxygenated (HBO) and deoxygenated (HBR) hemoglobin, in children with PAE (n = 18) relative to typically developing Controls (n = 12) and a Clinical Contrast group with other neurodevelopmental or behavioral problems (n = 14). Results: Children with PAE had less activation during conditions with positive emotional arousal, as indicated by lower levels of HBO in the medial areas of the PFC and higher levels of HBR in all areas of the PFC sampled relative to both other groups. Children in the Control group demonstrated greater differentiation of PFC activity than did children with PAE. Children in the Clinical Contrast group demonstrated the greatest differences in PFC activity between valences of task conditions. Conclusions: Specific patterns of PFC activation differentiated children with PAE from typically developing children and children with other clinical problems. Significance: FNIRS assessments of PFC activity provide new insights regarding the mechanisms of commonly seen neurobehavioral dysfunction in children with PAE. Ó 2017 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Fetal Alcohol Spectrum Disorders (FASDS) is a term that refers to a cluster of physical and neurobehavioral abnormalities, including facial dysmorphology, growth retardation, and disruption to brain development, that have been investigated for over four decades in human and animal model studies of prenatal alcohol exposure (PAE) (Riley et al., 2011) . Although public health awareness and prevention efforts have increased as a result of these findings, recent estimates of the prevalence of Fetal Alcohol Syndrome (FAS), the most severe FASD condition, have ranged from 0.6 to 0.9 percent of live births with the full range of FASDs estimated to fall between 2.4 and 4.8 percent (May et al., 2014) . Despite the fairly high prevalence rates, most children with FASDs are misdiagnosed (Chasnoff et al., 2015) . Improved methods of identifying alcohol-affected children are needed, including the development of biomarkers of the neural damage caused by PAE.
Although much attention was initially devoted to understanding the deficits in general cognitive functioning associated with a 
